Introduction.
The ionization of gaseous molecules or atoms on a metal surface, heated or not heated, has been presumed in various surface phenomena. For instance, the effect of gases upon the emissivity of the thermelectronn or photoelectron' from metal surfaces has been explained by the presence of the adsorbed ions (positive or negative). According to Finch" and his coworkers, some metal sheets or gauzes (Au, Ag, Ni, Cu, Pt, etc.) heated in various gases (O" H2, CO, N, A, etc.) presented themselves charged electrically. These experimental facts were also ascribed to the ionization of the gases adsorbed on surfaces. Langmuir4J and his coworkers investigated the ionization of caesium on the heated tungsten surface comprehensively and found its necessary condition to be So > I, where 1p is the work function of the metal surface and I the ionization potential of the gas, while Richardson" and Rymer9' reported about the positive ion emission from heated platinum wire in oxygen. In this case rp=6.3 volt" (=8.46 in oxygen)9% and I=13 volt.9' These values contradict the above mentioned condition for the surface ionization.
Now, if such a surface ionization process can be generally admitted in gassolid systems, it may be of great significance for the mechanism of the surface catalysis. Some investigators'"` have assumed such a process in their theories of The main part of this paper is the reprint from the Proceedings oft he Imperial Academy, Tol7o. 13, 320 (1937) 1) J. A. Baker, Tram. Am. Rkc. Chem. Sac., 55, 153 (1929) 2) R. Suhrmenn, 2. fhys. Chem., (B), 28, 215 (1935) De Boer, ".Electron Emission and Adsorption Phenomena", 150 (1935) . 3) Finch-Stimson, Proe..Roy. Soc., (A) 116, 379 (1927); 124, 356 (1929). 144, 307, 320 (1934) 4) Langmuir-I:ingdom, Pane. Roy. Sae., (A) 107, 61 (1925) . 5) 0. W. Richardson, " The Emission of Electricity from Hot Bode", 179-233 (1916 In order to elucidate the general property of the surface ionization and its relation to the surface catalysis, the author investigated the positive ion emission from heated metal wire in oxygen and hydrogen. In this paper, it is his intention to report that the positive ion emission from nickel wire in both oxygen and hydrogen was recognized and that it was enhanced on the oxidised surface in comparison with the reduced one.
Apparatus :
The apparatus used is shown in Fig was kept between 75o°-g5o°C. throughout .he experiment, being measured by means of an optical pyrometer. Correction of the optical pyrometer reading of the filament was difficult to make, for the filament changed its emissivity as it was oxidized. Error for the temperature due to the neglect of the correction is expected to be approximately So°C. at c o°C. for the reduced state of the filament. And this error should be smaller at lower temperatures or more oxidised state.
The filament was kept positive by the battery B, with respect to a nickel plate P which stood against F. In almost all the cases the potential was kept at such a relatively low voltage as 3 volt in order to avoid ionization in the gaseous phase. The distance between the electrodes 1' and F was varied from few millimeters to a few centimeters. The electric current between the electrodes was measured by means of the galvanometer G whose sensiti- No current was observed between F and P in vacuum till the filament was heated and made positive with respect to the plate. On heating the filament above 700°C , large deflexion of the galvanometer was observed and it faded away during heating and evacuating for long hours (from several hours to a few days).
2) Hydrogen treatment.
When no current was observed after the above mentioned treatment a small quantity of hydrogen (o.I mm Hg) was introduced and then considerably large current was observed and it faded away in an hour. After repeating such a heat treatment in hydrogen, no current was observed either in vacuum or in hydrogen.
3) Momentary Oxygen Treatment.
After the above repeated hydrogen treatment and evacuation, oxygen was introduced (o.I mm Hg) for a few seconds and at once evacuated. Then large current was observed in hydrogen as the case with (2) and it faded away in a few minutes. After the momentary oxygen treatment this effect was every time observed, as is seen in Table I . In this case, the galvanometer deflexion also diminished as the hydrogen treatment was repeated until no deflexion was observed on introducing hydrogen. On the momentary oxygen treatment the filament slightly changed its colour and on introducing After such a long exposure of the filament in oxygen, the filament was found to become grayish green. This shows that the filament was oxidised in oxygen and that the oxide contains nickelous oxide (NiO).
6) Current and Voltage.
In the course of the slow change shown in Fig. 3 the accelerating potential was changed variously during a few minutes and the relation between the potential and the current observed is shown approximately in Fig, 4 . When the voltage between both electrodes was raised, the current continued to increase and it remained constant at higher voltages than to volts. This suggests that the observed current is distinguished from the electron current which does not show such a saturation curve in relatively low vacuum as the case above mentioned. Besides, below iooo°C. scarcely any current was observed when the electrodes were interchanged.
Interpretation of the Experimental Results.
As the carrier of the electric current observed in the experiment, such particles as electron, negative gaseous ion, positive gaseous ion, metal ion evaporated and some impurities occluded in the metal or its surface are taken into consideration. But from the facts that no current was observed till the filament was heated and made positive with respect to the plate, the particles negatively charged may be neglected. Moreover, from Experiment (6) it is suggested that electron does not take part in the current. The effect of impurities in the gases or the metal cannot explain the result of the oxygen treatment (4), especially the small current at the first stage of From these considerations it is concluded that the current observed may be probably due to positive gaseous ions emitted from the surface of the filament. The procedure (5) suggests that the ions may come from the oxygen molecules which have stricken the surface of the filament and evaporated from it, for the ion current depends upon the total pressure of the oxygen as: shown in Fig. 2 .
As to the current observed in hydrogen, the case is more complex than in oxygen, for the temperature of the filament greatly changes on account of rapid reduction.
When the mechanism of the ion emissions in both hydrogen and oxygen is considered, it should not be neglected that reduction or oxydation proceeds parallel with the ion emission.
Summary.
Positive ion emission from heated nickel wire in oxygen and hydrogen has been recognised in the, temperature range between 950° and 95o°C. and it has been found that the emission is enhanced by preliminary oxydation of the wire.
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